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. system and method for associating machine 
readable information and dimensioning 
. ; . data for conveyor borne packages 

[0001], . . background 

[0002] The preset invention is generally directed to package processing 
technology and, more specifically, is directed to a system and method for- associating 
inachine readable infonaation and dimensioning "data for package*. 
|0003J For proper Rricing, processing, and/or shipping Of packages it jLs preferable 
to determine and record the shape 4 of a packageand to identify that package with 
machine-readable information, such as a bar- code or the like. This process typically 
requires a bar code scanner and a mechanism for dimensioning. individual packages. 
[0004] . Referring to Figure 1, conventional systems use a fixed bar code scanner . 
15' and fixed profile scanners 54' to dimension a package, and to associate a bar code 12' 
.therewith. Such a system is problematic when used with nbn-singuJated packages 16"' 
which may be positioned at odd angje^ or positioned in a side^by-side fashion aldng a 
width of a conveyor 50' during the scanning process. Additionally, irregularly shaped 
packages often result in bar codes 12' being oriented so. as to not be readable by the bar 
code scanner 15'. . ' 

[0005] One conventional method of overcoming the above difficulties, is to scan 

bar code labels 12' with/a handheld scanner 14' when those bar code labels 12' are not 
oriented properly for readmg by ^ The handheld scanner 

14' transmits the. bar code information to a label printer 11' that prints a duplicate 
label 13' that is then placed on the package IS' in a position suitable for scanning by 
the bar code scan beam 17«. Once the duplicate label 13' is properly positioned on. the 
package 16', the conveyor 50' transports the package Iff through a profile scan area 56 
for a fixed profile scanner 54'. Corresponding shape and/or volume data ^ then 
communicated to a controller 18\ Then, the package 16; is transported through a bar 
code scan area IT where the duplicate label 13' is read by the fixed bar, code scanner 
15' and the corresponding information is transmitted to the controller 1$' ; Once all of 



the informatipn.for a particular package . 16' is received by the controller 18', the 
package 16' is appropriately processed, This system is necessarily .inefficient and slow 
due to the need to affix duplicate lapels 13' onat least some packages 16'. Additionally, 
the system is more prone to errors when rtpn-singulated items are transported on the 
conveyor 5Q\ Additional mistakes are likely due to the. need^ to- manually affix 
duplicate labels 13' for improperly placed bar code labels 12': There are also additional 
costs associated, with the system due to the need, for iab6.rprinters, ikbel stock 
replenishment, etc. . 

[0006] It would advantageous to provide a system for associating: machine 
readable information with dimensioning data for packages which may be' non- 
singulated; that does not require the printing and placement of duplicate labels on 
packages; that eliminates the need for a fixed bar* code scanner; and that can process 
non.singulated packages at a faster fate than otherwise possible. " :' . . 

BRIEF DESCRIPTION OF THE DRAWINGS . ; . ' 
[0007] . The following detailed description of the preferred embodiment pf the 
present invention will be' better understood when read in conjunction with the 
appended drawings. Fpr the purpose of illustrating the invention, there is shown in 
the drawings^an embodiment which is. presently preferred. It is understood, however, 
that the invention is not Umitid to the. precise arrangement and instrumentality 
shown. In the drawings: • 

[0008] Figure 1 is a perspective view of a' prior art system for acquiring 
dimensioning data and machine readable information for packages transported on a 
conveyor; 

[0009] . Figure 2 i§ a. perspective view of a system for associating machine 
readable data with dimensioning data for package borne conveyors according to a 
preferred embodiment ofthe present invention; ' • .. .. .. J V 

[0010] Figure 3 is an enlarged view of a handheld scanner of tfcesystem shown in 

Figure 2; and ' ' . • :' 



[001,1] .Fjgute 4 is a cross-sectional vjew. 0 f the system, of the present invention 
illustrating a cross-secti6r> pf the conveyor' and packagesthereon as taken along a path 
of a profile scanning beam, ' 

[0012] Figure .5 is a perspective view <>f the system of the present invention, . 

shown scanning packages at a predetermined portion of the conveyor. 

- [0013] Figure 6 is aperspective view similar to. Figure 5 sbpwmgthe packages^ 

the predetermined portion Q f the conveyor after it. has moved to the dimensioning 
system, with the relative scan beam vectors being represented transposed by VAt. 

DERAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0014] . ' Certain terminology is used inJthe following description, for convenience 
only and is nbt limiting. Words "right," »ie;ft," "top," aid "bottom,", designate directions 
in the drawings to which reference is made. The words "inwardly" and' ''outwardly" 

: refer.to directions, .toward and away from, respectively, the. geometric center of the 
system for associating machine readable information with dimensioning data and 
designated parts thereof: The term "freely W ovable handheld scanner" as used in the 

■ claims and in corresponding portions of the specification, :raeans "a handheld scanner 
that is hot attached. to a three axis gimbaj or mechanical 1 linkage; however; the 
handheld scanner may be tethered by any combination of. a power fine, a signal line, 
and a flexible security line/cable. - The words V and "one" are defined as including : 
one or more of the referenced item .unless, specifiqaily stated otherwise, This 
terminology includes the words above specifically mentioned, derivatives thereof, and 
words of similar import. • '.:*•'. • » • ' ' 1 

[0Q15] Referring to Figures ,? and .3, wherein like numerals indicate like 
elements throughout, a preferred embodiment of a system fbr- associating machine 
readable, information with dimensioning data, generally designated 10, is shown. 
Briefly stated,, the system 10, is adapted to read machine readable information 12, such 
as a bar code, located on a conveyor borne package 16 using a handheld seamier 14, 
Dimensioning data for the package.**? bearihg the machine readable information 12 is 
also gathered by a profile scanner' 54 or dimensioning system. The system 10 tracks, 
the position of the handheld scanner 14 when the machine. jeadable information 12 is 



scanned to determine tHe location of the aaaci^ne re adable information 12 with respect 
to an associated portion.52 Of the conveyor 50. This, data is then used to associate the 
preferably later acquired dimensional data for a given package 16 with the 
corresponding machine readable information 12 that was previously scanned. 
[0016] The preferred method of the present invention for associating machine 

readable information 12 /on. conveyor borne, non-sin^ulated packages 16 with 
■ dimensioning data is described b.elow along wjth the eiements of the system. 10 of the 
present invention. It is understood that the steps of the : .me'thod need not be performed 
in a specific order and can be interchanged Without departing from the scope of the 
present invention, 

t0017] Referring to Figure . 2, the method of the present invention includes 
orienting the handheld scanner .l'i toward a package }6 on the conveyor .50 to read 
machine readable information 12 o« the package 16. The machine readable 
information is then transmitted to the controller 18. . It is preferred that the controller 
18 is a computer adapted to \process machine readable information bn the non- 
singulated packages- 16. 

[0018] The handheld scanner 14 is preferably a freely .movable scanner that is . 

not tethered except for possibly by.a power fine, a signal output fine, and/or a security 
.cablefline. However, it is possible to use a handheld scanner connected to a multi-axis 
gimbal or a mechanical'linkage; as long as ali the degreegof freedom for movement of 
the handheld scanner 14 are maintained. 

[0019] When a signal output line is not used with the handheld scanner 14, the 

handheld scanner transmits the machine readable information 12 to the controller 18 
via either a radio frequency signal or an infrared signal-. Those of ordinary skill in the 
art will appreciate from this disclosure that other known methods of transmitting data 
from the handheld scanner 14 to the controller 18. can be used without departing from 
the scope ofthe present invention. ..... 

[0020] Referring to Figure 3, it is preferred that the handheld scanner 14 reads 

the machine readable information 12 in response to activation of a trigger 62 on the 
handheld scanner 14. 



[0021] The method of the present invention includes 'determining a specific time 
or count when the machine readable i^ornmtion 12 a* read^. As described below, the 
specific time or count will be used by the controller; la td associate the appropriate 
dimensioning data for the package .16 with the machine readable information. 
[0022] In accordance with the method.of the present invention, the pose (which 
includes both position and rotation data) for the : handheld scanner 14 is determined 
when the. machine readable information is read. It is preferred that the pose is 
gathered by a position detector (illustrated coUectiyely by ultrasonic traftsinitters 60 
which are. located, for .example,, on the ceiling Of the rooin . .wheye th^anning takes 
place, and ultrasonic receivers $8 located on. the heri^l£f<^4H%i, ; i&e pose is 
Obtained by the interaction between the plurality of ultrasonic. trafSmiiteirs 60 located 
proximate to the conveyor 50 and the .plurality of ultrasonic receivers 5$ located on the 
handheld scanner 14. It .is .preferred but not necessary, £o use nine ultrasonic, 
transmitters 60 in; combination.^ 58. One such, ultrasonic, 

system position detection system which Could- be applied tb> ^handheld scanner, is 
available' from Intersense UltrasoniO. ; < V 

[0023]. ' Those of ordinary skill in the artwiU appreciated 
other known methods of determining the pose of the handheld scanner 14 can be used 
without departing from the scope of the preseht invention. For example, a three axis 
ghnbali with such systems being available from Space Age Controls, or a. mechanical 
linkage , can be used to. determine the pose of the handheld Scanner 14, such as 
available from . Analogous. However, these system's do not ailo:w W e&sy handling of 
the/scanner as the ultrasonic system. •', 

[0024] Preferably, the' pose of the handheld scanner l4 is reported to the 

controUer Within a fixed time increment derived from the placement tolerance. In the 
preferred ultrasonic system, the pose of the handheld scanner 14 is determined at a 
rate of 200 hundred times per second or faster. Upon the- trigger of the scanner 14 
being activated, and the controller 18 obtaining a valid read, pose information for the 
scanner 14 at the time increment closest to' the trigger activation, is stored in the 



control!^. However, contmuous samplfog Vn^^^ and tW §ystein : only 

requires a single pose reading per label. 

[0025] Referring to Figure 3, the pose data that is obtained for the handheld 

scanner 14 includes a three dimensional origin location 20 and a pitch 24, a roll 26 and 
a yaw 28 of the handheld scanner 14.. The three dimensional O^gin location 20 is 
determined relative t» a three fcensiQnal coordinate axis using a predetermined point 
on the handheld scanner . 14. The three dimensional location 20 of the handheld 
scanner 14 need not be located at the origin of the reference three dimensional 
coordinate axis, but is shown, as. such for. convenience of illustration only. 
[0026j The pitch 24 represents rotation of the handheld scanner 14 about the Y 
axis such that a plane extending through the Y axis and, the scanner axis 22 intersects 
the X-Z plane 38 at a pitch angle "q."' The roll 26'correspohds to the rotation of the 
handheld scanner 14 about the X : axis su.oh ^it>;p5janee^^!3Ua^.tJirpu9h the X axis 
and the scanner axis 22 intersects the Y-Z- plane at 'a roll angle. "B:f The yaw 28 
represents the rotation of the handheld scanner 14 about the Z axis suefrthat a plane 
extending through the Z axis and the scanner axis 22 intersects the K-Y plane at a yaw. 
angle V.' . 

[0027] By determining the X; Y, Z location 20 and the pitch 24,. the roil 26, and 

the yaw . 28, the position and qji^ntaiion. of a beajn vector. .44 of thrha&dheld scanner 
14 can be determined at the moment ^hat the VacMne .readable mformation is' read. 
The beam vector 44 is preferably generally symmetrically located aiong a scanner axis 
22: When the X, Y, Z location and the pitch 24, roll 26, and yaw 28'are identified, the 
X, Y, Z location along with the intersection of the roll 26, pitch 24, and yaw 28 define a 
scan bean vector 44. • 

[0028] The pose for the scan beam vector 44 is stored hy the controller 1.8, which 

uses it along w?th the position of the conveyor 50, preferably read by. an odometer 
which counts changes in the belt position, or.other count to associate" the machine 
readable information with the dimensioning data for each package 16 based on the 
conveyor location: Referring to Figures 5 and 6, the handheld scanner 14 is shown in 
three positions 14A, 14B and 14C scanning the machine readable information on three 
. •• . "'' •' • 6 ' - . ; ' • 



different packages 16A, 16B and 16C. The handheld scanner 14 can he moved in any 
direction to allow the handhfejd scanner 14to. senda scan beam 44& 44B; 44C oyer a 
larger package' to read ^ a Waller adjacent, 

package. The. beam Vector 444, 44B;' 44C at the time of scanning is in effect associated 
with.a portion 52 of the conveyor 50 carrying the packages X6A, 16B, 16C . W hen the 
machine readable information. \% is read.,This results in the controller 18 knowing the 
precise location of beam vector 44 when the machine readable information 12 & read 
relative to the associated portion 5? pf the conveyor §0: ' 

[0029] : -: While the conveyor 50 is preferably and endless belt convey^, those .of 
ordinary skill in the art will appreciate from this disclosure th4t tne^yeyor canbe a 
set of rollers, a chain conveyor, or- any other known .conveydr-wi^^ep^uiwg from 
the present invention. In the event that the conveyor is mad0 up of adjacent rollers or 
the like, it is understood that the associated portion 52 of the conveyor 50 is treated as 
if it.were partof a belt and thus the controller calculates the position of tho associated 
portion 52 as moving along with the package 16 located. thereon.; ',= 
[0030] The position of the qotfveyo* 50 is determined and useid in conjunction 
With, the specific.pose to determinewhenthe associated portion 52 of .the conveyor 50 
rea ; cheg a dim^ning station.4a/^'shownM„Pigu^ 6. The dimensioning station 48 
preferably includes a profile spanned 54 that has a profile Scan field 56. However, 
those of ordinary skill in the art wijl appreciate from this disclosure that any known , 
means for dimensioning packages can.be used without departing from tfre scope of . the 
present invention, . • 

[0031] ' Dimensioning data, sucl> as height, width, and iehgt^fm^urements, is 
obtained for the at least one package 16A, 16B, 16C on the associated portion 52 of the 
conveyer 50. While it is preferred that the machine readable information 12 is read 
prior to the gathering of the dimensioning data, tbo machine readable information 12 
can be read simultaneously wither after the gathering of the dimensioning data 
without departing from the scope of the present invention. The dimensioning data is 
collected by the profile scanner 54 of a dimensioning system which measures the height 
and width of successive cross-sections of the packages 16A.16B, 16C. 



[0032] The dimensioning data fpr each package 16A, 161$, 16C is correlated to the 

first intersecting the beam vector 44A, 44B, 44C, etc., of the associated portion qf the 
conveyor 50 by the controller 18 to associate the shape of the package 16 with the 
associated machine readable information 12 read by the hand held, scanner 14. 
[0033] . Referring to Figure 4, a cross-sectional .view: 6f tk^v^^eyW 50 and 
supported packages is shown as taken along the path of the pro^ic^jming beam 5£, 
The three packages 16 lire located thereon, with the middle package being, for example, 
smaller in. height than either of the . other two and* also having the machine readable 
infprmation positioned so as not to be readable by conventional fixed scanners that 
may be lpcated above the conveypr 5Q* The profile scaftner 54 determines a profile 64 
that includes the puter perimeter ofeaqh of the packages, Mf determining successive 
profile .data, :the shape of ejich paqkj^e -1$ cagitoe xietei^jfiecL, ' 

[0034]. . The controller matches individual package dimensioning data, with 
machine readable information 12 by preferably calculating when a sca^ be^m vector 
44^, 446, 44C intersects a package profile on the associated portion 52 of the conveyor 
50 based pn the conveyptf position and the position of the span beam vector 44A, 44B, 

44C, ■ \ . /■ ■ :; ' " " \ ; - : . ■ / • v 

[0035] . . The controller 18 extrapolates the corresponding sVan<yfec]fc)r.44 ;as if the 
handheld scanner 14 were Simultaneously reading the machine re^dSbi^ data 12 from 
the saine position relative to the. associated. portion 5? of the conveyer as when the 
machine readable information was scanned, as represented in Figure §. This allows 
the controller 1& to associate the package dimensions with the correct machine 
readable information 12. Jt is preferred th^t the correlations include correlating the 
shape of the package 16 with the machine readable infprmation 12. * 
[0036] Referring to Figures .2-6, onjB embodiment of the present invention 

operates as follows: packages 16, which can be non^smgulated, are transported along a 
conveyer 50. A hand held scanner 14 is directed toward the machine readable 
information 12 on one. Pf the packages 16 and the trigger (52 is activated, The machine 
. readable information 12 is read by the hand held scanner 14 which then transmits the 
information to the controller 18, The controller 18 uses the ppsitipn detector 58, 60 tp 



determine/a three dimensional locatiWof; the hahd/held, scanner 14 and a pitch 24, a 
roll 26, and a yaw g^of thehand held-sc^ei 14 ^t the time. 0f £he\ successful read. 
This pose data is used by the conttojier 18 to determine an associated beam vector 44 
to the machine readable information: 

[0037] . The conveyor 50 transports the packages 16 through a dimensioning 
station 48 to gather dimensioning datd. The. controller 18 uses the conveyor location at 
tte.time during which the machine/readable information 12. was read in combination 
and the associated beam vector 44 position .to" determine ' which machine readable 
'information 12 .should fee associated v^itb. #et''^&erfedvd^iipionijttg data. • the 
controller 18 calculates whiehset of package dimensioning data is ikief ^ectfed by the 
beam vector 44 to associate the machine' reaa^bfe formation 1% with the particular 
dimensioning data. This can be done for single or multiple pa : ck^ge$ 16 that' are 
simultaneously sized by the dimeiusioning station 48. 

[0038] The system 10 and method for associating machine readable information 

14 with dimensioning; data fallows : faster ^rbQessing i&f irregularly, and/or non. 
singulated packages 16 and reduces processing errors created by reliance on multiple 
manual steps. It will be recognized by those; skilled in the art that changes may be 
made to the above, described embodiment of the invention without departing from the 
inventiveconcept thereof. It is understood, therefore; that this invention is nothmited 
. to the.particular embodiment disclpsed, but is intended to cover all modifications which 
are within the spirit and scope of the invention as defined by the appended claims 
and/or as shown in the attached drawings. '. 



• claims " ' . '"\Vcx=f;- • 

What is claimed is: 

X t A method for associating machine readable information on singulated 
or non-singulated packages on a conveyor with dimensioning data, comprising; 

orienting a handheld scanner toward a package.on the conveyor to read 
machine readable information on the package and transmitting the machine 
readable information to a controller; ... . ; 

determining a specific time when the inaphine r^ad^bJe information is read; 

determining pose d^ta of the handheld scanner when the machine readable, 
information is read, wherein the position data comprises a three dimensional * 
location and a pitch, a yaw, and. a roll of the handheld scanner; 

determining a beam vector with the controller using the pose data; 

determining a'cpnveyor position at the specific tiine; / 
. Using the conveyor position and the specific time tp deter^itfe^ \^hen aii 
associate^ portion pf the ponveypr reaches a dimensioning staiiph- 

obtaining dimensioning data for at least one package on the associated 
portion of the conveyor; and 

correlating the <^mensiomng data With the beam vector in the controller to 
associate the dimensioning data for the package with the corresponding machine 
readable information read by th£ handheld scanner. - , 

2. The method ofc^im I, wherein the gtep 
scanner includes the handheld scanner not being tethered except for a power line 
and/or a signal output line. ' 

,3. The method of claim 1, wherein the step of orienting the handheld 

scanner includes the handheld scanner not being tethered. • 

. - ■ . • • v • 

4, . . Tlie method of clsiim 3, wherein; the step of orienting the handheld . 

10 



$caru*er includes the handheld scanner trapsi^tting tp the qoV^tt%)^ft.^ raidip 
frequency $igna]L - * . • ' ; ; ' . ' r : / "\; >j. 

•5. . The method of claim^ 
scanner incudes the handheld scanner transmitting to the controller via an 
infrared signal.. 

6. The method of claim i, wherein the step of de^e^mijaiiig the position 
data includes obtaining dstfa from ^interaction between aplUrality Of ultrasonic; 
transmitters located proximate to the cPnyeyO* aiid a plurality of uftraspnic 
receivers located qu the handheld scanner. . -J 

* ■••*** 

7. The method of claim 1, wherein the machine readable information is 

. * . .... * • » i 

read prior to the gathering, the (Uinensioriing data. / : ; , ; : '[ ji\ : * / ' 

r .'8. The naethod.of claiia 1, wherein the step of ^cOrrelatiiig^he . * 
dimensioning data includes cp^elatin^ <&mensioning data correspohding to a shape 
of the package. : - • . * ' 

1 ' ' " - * * 

9;- The method.of claim 1> wherein the step pforienting the. h^ 
scanner includes reading the machine readable itifQrmatiop in response to 
activation of a trigger on the handheld Scanner; . .. . * 

10. A system for correlating machine readable infprnmtioh with 
dimensioning data for conveyor borne singulated Qr ubn- singulated packages, * 
comprising: " 

a conveyor adapted to transpprt a plurality of packages the*eon y at least some 
of the packages bearing machine readable mformatipn; . . / . V. ' 

a movable handheld scanner located in an area prpxiiusite to the conveyor; 
a position, detector th^t. determine^ a three diinensionai position and a pitch, 



a roll, and a yaw of the movpljle handheld scanner; . *. 

a controller that receives at least one signal frpin the position detector and is 
adapted to determine a beam vectpy between the. movable handheld scanner and the 
machine readable information on" one of the plurality of packages when the machine 
readable information isjread ty.the MhdiLeld scanner; the conte^^^ 
to detejihine an associated portion of the. Conveyor, that 6or^ beam 
vector*. . J* V ". ".. • ' v^ii^5,.\...!" 

a dimensioning station for determining dimensioning data fbr the at le^st one 
package on the associated portion of the conveyer, the controller being adapted to 
correlate the dimensioning data the beam vector to associate the dimensioning 
data with the -one of tH^ )be : arih£ the cp,rre§ppndirig machine . 

readable iiiformatioii. */" \ ; • : ; ' V , " :> : . ' , ' ' ' : ^ \ • • y ' •; . * • ' ■ ' \> • 

* • * . •■ - " "•• "• "".•'' **•■ ". I . • ' * "•"*"* *.•♦••• *...".■ 

11, The system of claim 10, wherein 
comprise^: . . - •. ! ' 

a plurality of receive? sensors disposed, pn the movable handheld scanner; 

and . .... ... : . 

a plurality of transmitting sensors disposed in the area and'cpiA^unicating 

• ? .* ■* ■ • • • .'*•' : \ '*'<.•"' ' "■" . \ •;!".•• ,V"'S*-{^?-V' t \.V . • • ■ 

With the plurality of receiver serisorsto determine a thrbeidimehsioiiar position of, a 

roll of, a pitch of, and a yaw of the movable handheld scanner. . y . ■ 
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